Introduction
Supramolecular chemistry has rapidly become a vast and 15 multidisciplinary field with applications including catalysis, 1 anion sensing recognition, 2 gas sequestration / storage 3 and species transportation towards drug delivery, 4 and consequently is of interest to scientists of wide ranging disciplines.
One particularly interesting facet of 20 supramolecular chemistry concerns the expression of high degrees of local and extended topological control onto a molecule (e.g. a host unit) in terms of its partaking in intermolecular interactions with other species (e.g. a guest molecule). This is achieved via careful structural manipulation 25 of these molecules (and molecular assemblies) giving rise to complex molecular architectures possessing targeted synergic chemical and physical properties. Although supramolecular host-guest chemistry has been readily exhibited and widely reported with a vast array of organic receptor moieties, 5 the 30 engagement of magnetically interesting inorganic host units is still relatively rare. 6 The complementarity which has long existed between the fields of supramolecular chemistry and molecular magnetism has fascinated scientists for many years. 7 This was once again highlighted recently in the 35 production of a tetranuclear [Mn 4 ] Single-Molecule magnet 8 and a [Mn 4 Gd 4 ] magnetic cooler, 9 each built entirely using bowl-like Calix[4]arene ligands -a cyclophane synonymous with host-guest supramolecular chemistry. 10 By employing this particular ligand the authors have purposefully exercised 40 site specific cluster growth (i.e. the {Mn 4 } and {Mn 4 Gd 4 } motifs can only be formed at the lower rim of the Calix[4]arene ligands) and spatial separation of the individual [Mn 4 ] units to promote magnetic dilution. With this in mind we herein report the synthesis and 45 characterization of a family of ferromagnetic planar disc [Ni 7 ] complexes which possess double-bowl metallocalix [6] arene topologies and themselves exhibit host-guest behaviour allowing direct comparison to supramolecular calix[n]arene behaviour. The work described in detail below serves as an 50 extension to our initial findings, namely the report on the founder members of this extended family. . 75 The first complex of this series to be discovered was the heptanuclear complex [Ni 7 (OH) 6 (Fig. 1) . Full crystallographic parameters obtained for 1 (and all other members) are documented in Table 2 . The first disordered MeOH guest (atoms C20-O10) has only 1/6 th occupancy and thus periodically occupies positions in between the NO 3¯ counter anions (which form the aforementioned zig-zag belt) and partakes in H-bonding interactions (O4…O10 = 2.86 Å). The second MeOH guest 10 (C21-O9) lies within the molecular cavity in 2 at the midpoint between the two [Ni 7 ] planes (possessing a two-fold axis along the C-O vertex) where it is also disordered over three sites with respect to the three fold rotation axis inherent to the cell (Fig. 2) . This central MeOH guest shows no significant 15 signs of supramolecular interactions within or outside its host cavity. This is not particularly surprising as this central MeOH guest moiety lies over 4 Å away from the nearest µ 3 -OH¯ protons (O1(H1)…O9 = 4.10 Å). and is occupied by three MeNO 2 guests which are related crystallographically via a three fold rotation. As observed in 2, the trigonal planar MeNO 2 guests also experience disorder whereby the methyl carbon atoms (C10 and s.e) lie on a two 40 fold axis. These orientations are most likely to exist in the updown-up anti-parallel configuration with respect to the three fold rotation symmetry they share, as any other spatial arrangement would result in significant steric effects (Fig. 3) . As predicted the three interact within the cavity via hydrogen 45 bonding interactions between their O-atoms (O5 and O6) and the nearby µ 3 -OH¯ protons of the two [Ni 7 ] units which line the cavity floors (O1···O5 = 3.08 Å; O1···O6 = 3.25 Å).
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Results and Discussion
In order to alter the interior size and shape of the molecular cavities highlighted in 1-3 towards subsequent modification 50 and / or control of guest preference, it was decided to attempt to increase the bowl depth (in relation to complexes 1-3) by utilising the Br-analogue of HL 1 , namely the pro-ligand 2-iminomethyl-4-bromo-6-methoxy-phenol (HL 2 6 ](NO 3 ) 2 ·2MeCN (4), which was formed in ~23 % yield and crystallises in the monoclinic C2/c space group (cf. 1-3).
‡ In this case each cavity accommodates two MeCN molecules which exhibit a head-to-tail conformation ( 85 moiety (H1···Br1 = 2.82 Å). These hydrogen bonds direct molecular cavities which differ from those in 1-3 as here they are tilted with respect to the [Ni 7 ] planes and are interlocked in a staggered arrangement (Fig. 3) Efforts to encapsulate MeCN and MeNO 2 solvent guests inside the cavities of 2 and 4, respectively, were unsuccessful. 5 These findings suggest that guest molecules can only be placed within such cavities if and when they are able to orientate themselves into certain topologies comprising symmetry elements compatible with their host lattices. This hypothesis is supported by the formation of complex 3 in 10 which three MeOH guests, linked via a three-fold rotation axis, are accommodated inside the trigonal P-3c1 cell whereas attempts at producing a MeOH guest analogue to 4 (in a monoclinic C2/c cell) remain fruitless. It must be noted that the size and shape of the molecular cavities in such complexes 15 will also reflect their resultant guests and must also be considered here. Attempts at encapsulating larger organic moieties (inc. fluorophores, amino acids and anions) have so far been unsuccessful. Indeed all attempts at such encapsulation simply resulted in the recrystallisation of 20 complexes 1-4 (depending on the synthon employed). We may postulate that this is due to the ubiquitous nature of the solvent molecules present in our reaction mixtures which will inevitably become guests within our host [Ni 7 ] discs.
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3D Connectivity of 1-4
Complexes 1-3 crystallise in the trigonal P-3c1 space group and only differ in terms of their guest occupancy and therefore are analogous in terms of their 3D connectivity. (Fig. 5) . stretching bands (centred at 3416 cm -1 ) attributable to both the μ 3 -OH¯ bridges and MeOH guest solvent molecules. However there was also a possibility that such bands were due to adsorbed MeOH solvent molecules and therefore the same sample was subsequently dried under vacuum for 2 h prior to 75 re-analysis of its IR spectrum. It was found that the initial broad OH stretching band had lost intensity on drying and was now centred at 3406 cm -1 (Fig. SI4 ). Subsequent elemental analysis on this same sample analysed as the empty [Ni 7 (OH) 6 6 (L 2 ) 6 )(NO) 3 .2MeCN (4) exhibits a weak resonance at 2256 cm -1 corresponding to a CN stretch indicative of the enclosed MeCN guest molecules. Interestingly and unlike complexes 2 and 3 this peak at 2256 95 cm -1 is not lost upon substantial vacuum drying (Fig. SI5 ), while no significant change is seen in its subsequent CHN microanalysis. This observation suggests the MeCN guests cannot readily exit the host cavities in 4 which may be attributed to its distinct (cf. 1-3) and more tightly locked 100 double-bowl enclosures formed via the H-bonding pendant Br-groups (vide infra).
In order to further probe potential affinities of our guest solvent molecules for their [ (Fig. SI1 and SI2 respectively) 6 (L 2 ) 6 ](NO 3 ) 2 .2MeCN (4) in the 300 -5 K temperature range (Fig. 7) (1) and ~7.9 cm 3 K mol -1 (4). This behaviour is suggestive of 85 very weak ferromagnetic intra-molecular exchange between the Ni II ions in both complexes, with their low temperature (T < 40 K) decreases in χ m T ascribed to relatively strong intermolecular antiferromagnetic exchange, consistent with the extensive H-bonding observed in the crystals of 1 and 4. The 90 maxima in χ m T for 1 and 4 are well below that expected for an isolated S = 7 spin ground state which would give a χ m T value of approximately 31 cm 3 K mol -1 (assumming g = 2.10). Fitting of the 1/χ m versus T data to the Curie-Weiss law using only the 300-50 K data affords Weiss constants (Θ) of +18.7 95 K (1) and +29.0 K (4) (Fig. SI9) , suggestive of weak ferromagnetic exchange. Several factors proclude the fitting or simulation of the susceptibility data: a) the presence of numerous different exchange interactions; b) the presence of relatively strong intermolecular interactions; c) the weak 100 exchange between the metal centres and the likelihood that J will be comparable to the single ion zfs (weak exchange limit) and thus the presence of multiple low lying states that cannot properly be described as total S states. This scenario is supported by the magnetisation versus field data carried out in 105 the 2 -7 K temperature and 0.5 -7.0 T magnetic field ranges (Fig. 7 (inset) (1) and Fig. SI10 (4) ). For an isolated spin ground state one would expect a rapid initial increase in M, with saturation of the magnetisation achieved for relatively low fields. However for both 1 and 4 M increases only slowly 110 with H, indicative of the population of low lying levels with smaller magnetic moment, which only become depopulated with the application of larger fields. Our ability to make the analogous Zn II complexes will therefore prove important for future studies. Doping experiments in which we make highly 115 diluted [Ni 7 ] clusters in [Zn 7 ] matrices and study their behaviour by both SQUID magnetometry and EPR spectroscopy are currently in progress and will reported at a later date. 
Experimental Section
Infra-red spectra were recorded on a Perkin Elmer FT-IR Spectrum One spectrometer equipped with a Universal ATR Sampling accessory (NUI Galway). UV-visible studies were 35 carried out on a Cary 100 Scan (Varian) spectrophotometer. Elemental analysis was carried at the School of Chemistry microanalysis service at NUI Galway. Variable-temperature, solid-state direct current (dc) magnetic susceptibility data down to 1.8 K were collected on a Quantum Design MPMS-XL SQUID 40 magnetometer equipped with a 7 T dc magnet. Diamagnetic corrections were applied to the observed paramagnetic susceptibilities using Pascal's constants.
Syntheses
All reactions were performed under aerobic conditions and all 45 reagents and solvents were used as purchased. 
Synthesis of [Ni
